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We, The Emulbol Cokpoka-Tjok, a cor- 
poration cri;anised under the laws of tlie 
State of Iliinois, United States of 
Amerita, of 50, East Madieon Street, 

5 Chicago, State of Illinois;, United States 
of America, Assignees of Albert Ktoa 
EpETEm and BEi<JAj.nN Baczkowski 
BLiEEiB, both citizens of the United States 
of Airierica, of 5, South Wabash Avenue, 

10 Chicago, Illinois, United St-ates o£ 
America, do hereby declare the nature of 
this invention and in what manner the 
same is to he perfoTtned, to be particu- 
larly described and ascertained in and by 

15 the following statement : — 

Thia invention relates to a method of 
prodiidng improved margaririE and the 
lilce edihle fat emulsiona, and to the im- 
prOYed margarine or the like edible fat 

20 emulsion resulting therefrom. 

The principal object of this rUTention is 
the production of an improved margarine. 
Other objects and featurBK of the in- 
vention wiU be- apparent from a considera- 

25 tioi! of t!ia followng d.ets.iletl description. 
The method acoorduig to the invention 
of producing an improved margarine or 
, the hire edible fat emulsion comprises in- 
clnding in the emulsion a relatively small 

30 quantity of a oompomd having the capa- 
city of preventing the Bpattoring of mar- 
garine during frying, that is, a com- 
pound having hydrophile groups and 
Kpophiie groups m Buhstentially 

S5 balanced rclationahip, and a relatively 
small quantity of a compound of the land 
-defined in our Specification No. 378,373 
(co'pending Application No. 2045 /31)'. 
The compounds of the hind defined in oiir 

m SpecifioatioiL No. 378,373 (co-pendang 
Application 'No. 2945/31) produce the 
effect that the cultured rcQk or other 
aqueous medium used in the preparation.- 
of the emulsion is more stabiy boiind and 

45 will not separate by " leaking" or 
" weeping " under conditions incident to, 
and during, the manufacture, storage; and. 
use of the margarine or the like le'dihls... 
emulsion. Per the sake of brevity,' the 

SO compounds of the kind defined in our said 
specification will- be referred to herm- 
after as " anti-weepiag " compounds 
without^ any iaiteiitioK, ho-wever, of inti- 



mating that the efiect of such componnds 
is limited to preventing " leakage " or I 
" yeeping " of margarine or the Hke 
edible emulsions. 

These two substances ultimately mixed 
yith each other are prepared preferably 
in a paste form for easy incorporation into < 
the margarine, hut the paste may be pre- 
pared in vemoua -ways, with difierent con- 
sistencies, amd -with dilrerent types of 
liquids, and the two substances may be 
brought together in various manners. 
We have found that -we obtain vesry much 
better results -when these two types of sub- 
stances are used together in margarine 
than if they are used separately. Not 
only is this true, but also, if they are in- ' 
troduced into the margarine after having 
been intimately admixed beforehand, 
their Joint effcnt produce.? a better mar- 
garine than if they are used together in 
the margarine but introduced separately. ' 
We are not prepared to explain the 
reason for this condition, but wo shaD dis- 
cuss the same more fally hereinaitcr. 

We have referred to the types of 
materials used in the preparation, making 1 
reference only to two characteristics 
which they, impart in their individual 
capacities to the margarine. These sub- 
stances have other marked efEccta upon the 
margarine, however, which produce mar- ! 
garme superior in other respects, hi the 
foUovring portions of the specification ' 
wiiero these substances . are treated sepa- 
rately, some of these features will be made 
clearer. Other efiects of these two ty|)6s S 
of compounds are described in oiu: Speci- 
fication Ko. 378,373 (co-pending Apph- 
eation K"o. 2y45/31) and Specification 
No. 366,909. 

The anti-spat terlosj txmipounds of the < 
typo which, we prefer tcj u=.e are described 
fully in our " prior Specification No, 
366,909. 

In our prior Specification No. 366,909 
we have described a very large number H 
. of chemical substances which when suit- 
"ably introduced into margarine have the 
capacity when used even ia very roinute 
proportions, of markedly reducing or en- 
tirely eliminating the spattering which 1( 
occurs when ordinary types of mai'garLae 



emulsions are melted ■ in aa open, pan.- 
These compounds have certain character- 
istics in cojamQii, the most important of 
wMcli 13 the presence of balanced or sub- 
5 atantially balanced lipopMe and liydio. 
pMle groups in the nlolecule. By lipo- 
pMIe groups are meamt tluoae wMdi. taYg- 
an attraction or affinity for oleaginoiis 
media, or -whicli taken alone woulcL dis- 

10 ■ boIto or have a tendency to dissolve id 
oleaginous substances. Generally speak- 
ing these include the eharatrteristic radi- 
cals of fatty acid substanpea and similat 
" groups ' which. mSl readily saggesfe ttem- 

15 "aeives to the slqlled ohejmstj but wMoli 

■ are more fiilly'poiiiiiea "out in oar gpeoi- 
.fication No. 366,909 hereinabove refejted 
• to. For example, the characteristic radi- 
" cals of the follomng substance may be 

SO termed and may function as lipophile 
' groups ; Slelis.sic Acid, Stearic Acid, 

■ Oleic Acid, Lauxic Acid, Palmytio Add, 
Laniyl Alcohol, Cholesterol, Mono- 
steajrine, and other higher molecniiar 

2S . weight esters and other substajices vnih. 

marlied affinity for oils and fats. 
, ■; Conversely, by_ hydiopMIe^ groups are 
meant gronps having an affinity for water 
or tending to disBalve in water. For 

30 ■■ hydrophyllic grou;ps -we can make use of 
the phosphoric adds, phosphorous acids, 
suJphonic acids, amino acids, polybasio 

■ cairbosyiic acids, hydroxy eajrboxylic 
adds, and polyhasie hydroxy carbosylic 

35 • adds such as citric, milie malonic, tar- 



taric, and similar acids, and other groups 
and moleculea with a marked affinity fer 
water. 

The compound having tlie Kpophyllic 
and hydrophyllic groups must possess 
these groups in such a state of balance as 
to. havB an effect in reducing the spatter- 
ing behavior of mftrgame, and we have 
developed a simple test for determining 
the state of balance between these groups 
in tihe molecule. In carrying out the test 
we place a weighed amount of the mar- 
garine containing a definite proportion of 

■the sttbstonee the baJance in the mole- 
cule of which is to be determined, in a 
small OTOm pan, {aai ordinary tablespoon 
is available for the purpose), and place 
the same over a Bunsen burner vdik a 
properly adjusted Same and with the pan 

■placed &t a definite predetermined dis- 
tance above the burner. Around the 
Bunsen burner and below the pan _is 
placed a clean blank sheet of paper in 
such a position that all of the margarine 
particles which spurt or spatter from the 

" pan during the heating period will he 
caught by the paper. IlBing an untreated 
margarine as a" control, the degree o£ 
balance in the sample is readily deter- 
mined by weighiDg the paper before and 

" after the test or roughly from the size and 
number of spots found on the pbper. 

Among compounds which we have used 
with very good results as anti-spatterers 
are the following ; 



Pahnityl hydrogeai sulphate ' 
Potassium pabmiyl sulpl^te 



"(Carbooliolestiero3 




(juinaldylicili 



(Oholesteryl dimethylaminoaoetate hydio- 
bromide) 



■75 " Snlphaaa^ted " beef tallow 

StiBaryl diethyieneglyool sulphoacetate, sodium salt 
Stearic Acid "Bsbes: of Suoros " 



(Mg^mi—m^—Q—^—CS, 
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0„Hgs— G— 0~CHj-€Hg--0~OHi>— CHs 



Manriitol Monopalmitate 

Steaoryl Malic Acid, O17H35— C— 0~0H— CH,— C~-OH 

il ! I! 
o , c=o 6 



OH 



and ma,tiy other compounds all having 
6 lipopMle and hydiophile groups in sub- 
stantiaJly balanced relationship. 

Among the preferred oompoundB of the 
invention for use as anti-spafctering sub- 
stances in coinbiaation mth " anti-weep- 
10 ing " substances are the sulpkonic add 
derivatives of substances pc^essiiig lipo- 
phile groups. These substances may be 
represented by the general farmuia. : 



0- 



16 m which " R " is a lipophile radioalj 
' S " represents sulphtir linked to a car- 
bon m the radical " E ", " 0 " is oxy- 
gsa, " X " stands for an innoouons cation,, 
and " w " is a small "wliole number. Of 

20 this class the most valuable componnds 
for o-nr purpose are the carboyylio esteis 
of STiIpho acetic acid, suob as the salt of 
monostearine snlphoacetate. We have 
found that the most suitable for our pnr- 

25 pose is the sodium salt of monostearine 
sulphoacetate. 

As our prior Specification No. 366,909 
discloses, iecithin and nitrogenous led- 
thin-like extracts have bean suggested in 

30 the past for use mth marga.rine to prevent 
the spattering thereof. These compounds 
have not been commercially satisfactory 
for several reasons. One of the moat 
objectionable ebajracteristics of these com- 

35 pounds in the past was the fact that they 
liberated from themselves choline and 
other objectionable amines whioh had a 
tendency to impart a fishy tasie to sub- 
Bt&nces in which they were used, iiheae 

40 lecithin extracts bemg of a dark color bn- 
parted an undesirable color to mar- 
garine. It has also been found that some 
of the objectionable characteristics of leci- 
thin estraotB have been due to the pre- 



senee of impurities, and for this reason 
attempts have been made to produce lecsi- 
thins in a pure state. It appears that the 
tendency of lecithin to decompose and not 
only lose its value as an anti-apattering 
substance, but developing unpleasant 
taste and od.or, is increased by purifica- 
tion. We have found that we can em- 
ploy lecithin and nitrogenous leoithin- 
like compounds with some considerable 
satisfaction when these compounds are 
admixed witb or combined with the 
" anti-weeping " compounds according to 
our Specification Fo. 378,373, 2945 of 
1931. The amount of nitrogenous sab- 
stances reqaired to be used to efiect an ! 
improvement in a given quantity of mar- 
garine is" lessened. This is undoubtedly 
due to the'" fact that a more complete dis- 
persion of the anti-spatteting substance is 
obtainable when used with the " anti- 1 
-weeping " compound than when the anti- 
spattering substance is used alone. For 
aiis reason, although we prefer to avoid 
the use of these nitrogenous compounds in 
margarine alone, tbey may be used in ' 
accordance -with the present invention 
with satisfactory results, and the present 
invention is intended to include such nse. 

The compounds which we use as " anti- 
weaping " TObstances in margarine and 
similar edible emukions in combination 
with anti-spattering compounds are, as de- 
fined in our Specifioation No. 378,373 (co- 
pending AppHcatiott No. 2945/31), acyl 
or alkyl derivatives of polyhydrory com- f 
pounds wherein the aoyl or alkyl group or 
groups include at least siK carbon atoms . 
and are joined through oxygen to the 
group derived from the polybydroxy com- 
pound in -which there remains one or more 8 
free hydxoxyl groups except in the case 
of glycerol derivatives in whioh case there 
must remain two firee hydrosyl groups, 
and wherein the hydjophylUc character of 
the group derived from the poiyhydrosy 9 
compound is uiBufacient to balance the 
lipophyUio oharaoter of the aoyl or alkyl 



group or groups. " ikiti-weeping " com- 
pounds in aocordauce with the above de- 
finition, may be expressed by the general 
formula 

H.Cx{OH)y(OB)^ 
in -which " H ", " 0 " and " O " lepre- 
aent hydrogen, carbon aad oxygen respec- 
iively, " E. " denotes acyl or alkyl groxips 
" w "s", "j" and "z" are -whole 
numbers greater than zero, " j" being 
always equal . to or greater than " z 
The acyl and alkyl groups contain at least 
sis: earboTkB. These compounds are 
described fuUy in our prior Specification 
No. S78,S73 (application Wo. 2945 filed 
Januaiy 29, 1932). 

Examples of compouii<fe which can be 
used in acoordance ■with the present in- 
'Tenfion are mono-stearic acid ester of gly- 

> cerine (monostearyl glycerol), mono- 
palmiiic acid ester of glycerol, monooetyi 

.ether of glycerol, monomyristyl glycerol, 
monolauryl- glycerol, monomyrisbyl di- 
■ ethylene glycol, monomelissyl dietliylane 

► "giyeol, monopahnityl glycerol, mono-oleyl 
'diethyleue glycol, "mono-oieyl diglycerol, 

mono-oleyl glycerol, diethylene glycol 
monosst-earate, and 1, G-dilanryl digly- 
cerol. We have found that monostear-yl 

) glycerol in particular fonctioiis with very 
great aatiefactioii in' coimeotion with anti- 
' spattering coiapounds in the production 
of a margarine improving substance in 

■ ■-■- the foEm_of a paste and is very easUy and 

5 jceadily mtr6aiieeTi-*-iiife>.. the iaar|arme in 
" tiie Tisual manufacturing prooessesT -^'SSa-j- 

' -included in this group are allryl and acyl 
derivatives of sugars, such as dextrose, 
sucrose and derivatives of mannitol, sor- 

3 'bitel, poly-gLyjae_rols and similar hydroxy 
compounds which have suiiicient of ^ the 
'hydroxy groups esterified or combined 
-with higher mcleoular weight hpophile 
groups to make the compound Buffioiently 

5 oil -ft^etfcg _but ii-isufiiciently water wet- 
ting to '■' balance ", 

These substances ■tviii not prod\ic8 anti- 
gpattering behaviour in margariise -when 
the margarine is s-abicetcrt to frying. 

0 They will, however, prevent weeping of 
the margarine by holding tlse moisture 
more seeurely than Ls possible without 
'their use. They also permit better con- 
trol of ihv. margarine to produce a imi- 

5 , form product havicg predeternuned sub- 
$tantiaUy constant ainorint of moisture. 
■ A preferred TUi^lhod of employing the 
" anti-weeping " and anti-spattering 
substances ■ together iiivulvcs formation of 

0 a paste. In preparing the paste, we take 
.■a- mixt-ute.- of approxunate^y two 
■pe.rts of , the" anti- weeping " ■ sub- 
' stance to one part of anti-spatteriag 
compound, or even proportions of these 

5 two substances, depending upon the char- 



acteristics and activity thereof in mar- 
garine. This mixtare is then emulsified 
■with sweet milk or -water in proporMons of 
about three pa.rts of the mixture to 
approximately four and one-half pounds 70 
of 'the liquid. When the mixture is in a 
solid or stiff plastic condition at room 
temperature, as is the case with a mixture 
of monostearyl glycerol and monost-carine 
sodium sulphate for example, we pre- 75 
limiciarily melt the mixture and heat the 
niillr or water to approximately the tem- 
perature of the melted mixture. The 
mixture is then introduced into a beater 
ha^ving a wire loop whip and the hot milk 80 
or water is then introduced slowly ■with 
conatant beating, taking five or ■ten 
minutes to introduce all of the nulk. 
'Beating is then continued while the sub- 
stances are 'allowed to cool to a sufficiently 83 
low temperature to produce a paste. If 
'care is not taken during the emulsifica- 
' tion or if the paste emulsion is cooled too ■• 
quickly, the product may be sandy. This 
does not prevent it from being used, but 90 
impairs, its efieotiveness somewhat. _ This 
paste, after ooohng, has the consistency 
of thick cream, the at^ueous liquid being 
m the continuous phase. It can be 
thitmed by -the further addition of milk 95 
or water, but m any ease a product hav- 
ing the desired consistency suitable to 
permit its addition to the margarine is to 
be employed. 

x\i: to " the maimer of introducing the 100 
^-rauDsSrice — ^int&_ the margarine, various 
" processes may be ii.=:ed-:="We. jiave found, 
however, that the most satlsfactorj- 
manner of introduciug it into the mar- 
garine is to knead or blend the same in.to'105 
the margarine, after it has been crystal- 
lized, usuig any of the usual blending or 
working equipment, such as .a^,. " butter 



worker However, the substance may 
' ' .rgarine while 



r it can 



HO 



bo introduced into the 
the latter is in the liquid stage, < 
be dispersed m, either the aqtieous or 
oleaginous constituents, but in introduc- 
ing the substance containing an "anti- 
weeping " compound or compounds into iXo 
margarine, certain precautions must be 
observed, for \dien the " anti-weeping " 
ccmpounds arc used in margarine they 
may' b-2 prodi'i-ctive of inferior results or 
.'may lead'to difficulties in maintaining the 120 
proper emulsion unle^ handled care- 
fiilly. The margarines describeil above aje 
habitualiy prepared with the oleaginous 
substances in the oontinuons phase, and 
the aqueous substances dispersed therein. 125 
^here seems to be some tendency for the 
" anti-weeping " sub.stance to modify the 
j)hase structure, and so wlien introduc- 
ing: the same m the liquid stage, it is not 
"advisable to use more than ahoiit X% 130 
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10 



thereof. Howuvsr, if it is introduced 
after the margarine emulsion has been 
orystallized and rendered plastic, the 
amount of this sahstanee can be increased 
with no injurious reaulta. Howefver, it 
may be added, the amount used should 
not be great enough, radically to alter the 
physical appearance, eonsisteaicy or tex- 
ture of the margarine. 

One satisfactory method of introdaoing 
the mixture of " anti-wesping " sab- 
stance and anti-spatterer into the liquid 
eniTiision after it has been completed but 
prior to orystalHaation of the emulsion, is 
15 to^ thin the previously described paste irith 
. milk to approximately the consistency of 
the Uq^uid emulsion and to disperse the 
paste ill the emulsion with the minimum 
amount of beating or stirring required for 
20 a homogeneous distribution of the paste in 
the emulsion, that is, with the minimum 
contact of the " anti.-weeping " sub- 
stance with the emulsion prior to crystal- 
lization. 

25 Among the advantages in the use of our 
anti-spattering subsfaneeg and " anti- 
TOeping " compounds together is that the 
action of one of these substances appears 
to aid the action of the other when they 

30 are preUminarily in,tima.tely brought to- 
gether, that is, before their introduction 
into the margarine. Possibly the disper- 
sion of the two is more thorough when 
they are so introduced. Siaoe both sub- 

35 stances are used kx relatively small quan- 
tities, obtaining a thorough" dispersion is 
very important if satisfactory results are 
to be oBtaraed, and a uniform margarine 
product produced. 

40 The mixtajre of " anti- weeping " sub- 
stances and anti-apattering substances 
may also be produced by a method which 
consists in treating an " anti-weeping " 
substance of the kind specified in our 

45 prior Specification No. 378,373 (Apphca- 
tdon TSo. 2945/31) to hxsrease the hydro- 
phyllic character of the hydrophile group 
or groups in the molecules to obtain a 
ruisrture of substance having substan- 

60 tially balanced hydropliile and hpopiiile 
groups, with " anti-weeping " sub- 
stanoe. 

We may produce an " anti- weeping " 
substajiee as a preliminary step in the 
55 production of the anti-apattering sub- 
Btanoe, and the " anti-weeping " sub- 
etancs being subsequently treated, as for 
example by " suiphonation to enhance 
the hydcophyllic function in the mole- 
60 cule. The yield from the process wiU be 
found to_ he a misfcure of an " anti- 
weeping" substance and an anti- 
sjattereae, fee anti-wseping substances 
still Idling present aa innocuous impuxi- 



processes requiring, costiy eq 
recovering the anti-spatterer in a pure 
state, we are able to use the crude vieH of 
the process and obtain bettor results than 
if the anti-spatterer were first recovered 70 
in a pure state. A speciSo example of a 
substance obtainable in this way is a mix- 
ture of a monostearic acid eater of gly- 
cerol and mono-stearyl sodium sulphate. 
More particsularly, the required mixture 76- 
may be j>r©pared by esterifymg ■ stearic 
acid with glycerol to produce a mono- 
stearyl-glycerol, and this product may be 
treated with sulphurio acid for convert- 
ing a portion thereof to the monostearyl 8l>- 
sulphate. The process yields a' mixture of 
monostearic aoid ester of glycerol and 
monostearyl sulphate. 

We may, of course, bring the anti- 
spattering ■ compounds and the " antl- 8r5- 
weeping" compounds together after each 
has been produced in a relatively pure 
stats, or we may use mixtures of more 
than one anti-spatteriug compound with ' 
one or more of the " anti-weepiag " coin- 90 
pounds without departing from the spirit 
and scope of the invention. All that is 
necessary to obtain an inthnate com- 
mingling o!? -misture of the ' substances ' 
used, and this can be brought about by 95 
any suitable mim'ng or homogenizing 
apparatus known to those sHJled in the 
art. 

Although we described the invention as 
particula,rly applicable to margariue, our lOO 
invention can be used with good results 
with any of the culinary preparations 
which consist of emulsions of oleaginous 
and aqueous constituents, such as the pro- 
duct known, as " puS paste " in the hak- 105 
mg industry. The term " margarine " 
therefore, as used in the claims is in- 
tended to include all these margarine 
types of emulsions. 

We have described substances for use 110 
in our invention as produced in a pasts 
form m, which water or fresh nulfc are 
used. It is obvious that they may be pro- 
duced in other forms, and other hquids 
such as cottonseed oH for example, may lig. 
be used with them. 

It is to be understood that only non- 
toxic substances will be employed. 

Having now particularly described and 
ascertained the nature of our said mven- 120' 
tion and in what manner the same is to 
be performed, ws declare that what we 
claim is : — 

1. A method of producing improved 
Baargarine and the hke edible fat emul- 125- 
sions, which comprises iacludhig in 
the emulsion, a relatively small quantity 
of a compound halving the capacity of 
preventing spattering of the margarine 
during firymg, that is a compound having 130 



' equipment 



65 ties. Instead of 



iiyiJropMe groups and "Hpophile groups- 
' in substantially balanced relation, and a 
; relirii-vely small q^aantdly of an " anti- 
weeping " oompound of tKe type defined 
6 in Specjfioatioii No. 378,373 (application 
m.. 2945/31).. 

.-2. A method according to cMm. 1, 
. wiierein iihe aaM^spattering compoand 
employed is a ooiapoimd of -fca Mnd de- 
10 firiei in ■'otir prior Specification No. 
566,909. ■ 

S. A method according to clann 1 or 2, 
wherein said " anti- weeping " and anti- 
spatteiiug substanees' are miaed together 
IS prior to the infeoduction thereof into the' 



4. A method according to claim 1, 2 or 
3, ■wherein said, substances axe enralaifted 
directly with the principal oleaginous and 
20 a*[ueona ir^edients of the maigaiine in 
the liquid stage, or are formed -wdtb a 
hqnid snbsitanoe into s. paste -wMoh ia 
■ fcueadfid into the margarine after the 
oleaginouB and aq.ueonB snbst-anoes have 
■-25 been formed into an emulsion and the 
emulsion has .been stabilized to form a 
solid plastic product. 

- 5- A taeiiiod according^ ta claim 3, 
■Wherein the mixtare- of anti-weeping and 



anti-spattering substances is produced by 30 
trea-fcing an an^ti--weeping substance of the 
kind specified in oni prior Specification 
Ho. 378,373 {appHoation m. 2945/31) to 
increase the hydrophyUic charaeter of the 
hydiophiie group or groups in the mole- 35 
cnles to obtain a misture of substances 
ha-ving substantialy balanced hydropihiLe 
and lipophile groups, -with " an^M-weep- 
ing " substance. 

■ 6. A method of producing an ina- 40 
proved margariue or ■the like edible fat 

emuMon, substantially as degcribed. 

7. A margarine or the like edible fat 
emulsion, -when made by the method 
claimed and described, 45 

Dated the 29th day of January, 1S31. 
For THE EMtJLSOL COBPORATION, 
White, Langner, Stevens, Parry & 
EioUinson, 
Chartered Patent Agents, 
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London, W.G. 2, and at 
. 17, John Street, 'New York, U.S.A., 
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